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(57) Abstract: 

PROBLEM TO BE SOLVED: To attain the reduction of 
the number of inclusions in a slab and the refining of 
the size of inclusions and to reduce defects caused by 
inclusions. 

SOLUTION: In the method for producing this slab for a 
thin steel sheet, at the time of melting the molten 
steel of carbon steel contg. suitable amounts of C, Mn, 
Si, P, S, Al, Ti, Ca, N and oxygen, carburizing is 
executed, and, after that, C deoxidation is executed in 
a pressure reduced atmosphere to control the concn. of 
oxygen in the molten steel to 2300 ppm, and thereafter, 
Ti and Ca are successively added as metals or alloys, 
and deoxidation is executed to control the number of 
oxide inclusions of 3 53 ^m to 2200 pieces/kg and, also 
the number of alumina cluster inclusions thereamong 
to 220 pieces/kg, by which the generation of defects 
caused by inclusions is prevented. 
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c : 0. 0 0 1-0. 211%, Mn! 
0 . 0 1-0. 5 11%, Si : 0. 001-0. 5i 

1%, p : o . ooi-o. 3 11%, s : o . o o o 

5 - 0 . 0 5 11%, A1I0. 0 0 6 11%£IT\ T 
i I 0. 0 0 5- 0. 0 6ii%, C a : 0. 0 0 0 5 

- 0 . 0 1 11%, N I 0 . 0005-0. 01 ll 
%, K5R:0. 0 0 0 5 -0. 0 0 5 011%***, 

^2 0 Ot/k gfilTt, ^o. -C-O 
**fr&®<r>mWLtf2 OiB/k gJftT"C*4£ 

[fflt*«2] Nb : 0. 0 0 1-0. 10*1%, 
V : 0 . 005-0. 20 11%, C r : 0 . 0 1- 
0. 5 011%, Mo:0. 0 1- 0. 5 011%, c 
u : 0 . 01-0. 50 11%, N i : 0 . 0 1-0. 
5 011%, BIO. 0 0 0 2 - 0. 0 0 2 011%^ 

[»*^3] C:0. 0 0 1-0. 211%, Mn ! 
0 . 0 1-0. 5 11%, S i : 0. 001-0. 51 

1%, p : o . ooi-o. 3 11%, s : o . o o o 

5 - 0 . 0 5 11%, AlIO. 0 0 6 11%JSIT\ T 
ilO. 005-0. 06 11%, C a : 0 . 0 0 0 5 

- 0 . 0 1 11%, N : 0 . 0005-0. 01 11 
%, ^*:0. 0 0 0 5- 0. 0 0 5 011%***, 

filH*3 0 0 ppmHTi:U fOf, Ti, C a <r> 

(So 

[W#^4] Nb : 0. 00 1-0. 1 0£i%> 
v:o. 005-0. 20 C r : 0 . 0 1- 

0 . 5 0 Mo:0. 01-0. 50 C 

u:0. 01-0. 50 N i : 0 . 0 1-0. 

5 0 BIO. 0002-0. 0020 **%<7) 

[t*)i5] c:o. 0 0 1-0. 2lt%, Mn : 
0 . 0 1-0. 5 Jtfi%, S i : 0. 001-0. 5 fi 

*%. p : o . ooi-o. 3 fifi%, s : o . o o o 

5-0. 0 5«g%, AlIO. 0 0 6SS%JilT, T 
ilO. 005-0. 06 fifi%, C a : 0 . 0 0 0 5 

- 0 . 0 1 SS%, N : 0 . 0005-0. 01 Sft 
%, ^miO. 0 0 0 5-0. 0 0 5 oifi%m, 
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mi&m* 3 0 0 p pm&Tt L, -€"Of£, MnitliM 
n, Si f TttAMn. S i % LT?# fltf OAI *ft£*0 . 
0 0 6if%lTt^JJ:9 l-tMtAlfc&JRf fcJi-S^ 
i: LTiSDnLTKKSrff'ivv ^|:T i i&mttiitit 
&t Lxmt\iLxm.mL, lEKCa&JKS L 

JO IW*^6] Nb : 0. 0 0 1-0. 10lf%, 
V:0. 005-0. 20 C r : 0 . 0 1- 

0. 5 0fiS%. Mo : 0. 0 1-0. 5 0lfi%, c 
u : 0. 0 1- 0. 5 0fiS%, N i : 0. 0 1- 0. 
5 0 41:%, b:o. 0002-0. 002 0Sfi%O 

[f§9J<7>»8B &«£!«] 
[0 0 0 1 ] 

ho 

[0 0 0 2] 

i,l^<oMWf«t#LtSfr-*^ (112 6 
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30 mmWig, 1 9 8 8) o 

[0 0 0 3] L^L£tf*<b, *«|6]tt»K\ »fclWM5 

fc<3, «»Ofi«tfc4>tc-€-<0^-fX-Sr/hS<-i-4Ci: 

t LTIi, «x««*BB¥7-3 0 0 6 1 2-5§-<2r«, ftH 
¥5-3 3 1 52 2^£i^ ? *4. ifc, |RiNII4NEft 
£o< &&#t t LT(i. 01Jx.l^#^BB5 8 -2 0 4 1 1 
7 #ffi¥3 -2 6 7 3 1 H§-&*Mfj&**.& 0 

[0 0 0 4] »:»ftffl»M-rto^ft!»«»*fi«-j-4fi[ 
40 ffit LT, -h|E#g8 s F7-3 0 0 6 1 2-i^?*U(4, ~ 

[0 0 0 5] t tz, ±efi?H¥ 5 - 3 3 1 5 2 2 -§-£:$B 

iPLT. Xv^F eO«K£2%J-;iT^-f.2..1fc£!E 
50 «LTv** f , X^^fF e 0«J££3c5ctf>K2%J-:Jl.T 
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ifc, Z.=rif*?Y e O 2 %\XT\,Z\^X 

[0006] ^ftuot'f x^/hs <t*saift Lr 

tt, #^Be 5 8 - 2 0 4 1 1 7 *&«-CI4M n, Sit 
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<Og|v>JdT-Anx.Sttie**^$ttTV^^ Mn#0. 8 
*4%J3Lti:*5e**LTii»K MnOfiv»»«|6jifeii 

ajs-esfrv*. $tz. 6731 1 

(±, T i t C a *fflv»fcKBHfe&»|||^$;h.-cv»4j&« > 
0 . 0 0 5 S4%&±(73 z r 75 s £-a i: & o tv^tfe, 

Mftt:&< 4*o Ti^CaiMOill 
fgiftS^iSw^-jcii, Ti^Ca *aSSPLr«t*S:1f 

[0 0 0 7J c^iHcM'ib, m^^m^tm 

[0 0 0 8l 

IlfeM^lBftLJ:-? #SfeiP!ti, m¥x<r>ft1z 

•e-o»a#a*JMW4£ ■*-**>*>, *Sfef« 

ti , »«S8 B ° n -C^Dfftt^RI jJ«3§& L 4 v > * o iWfr F«5 

J»il*ffl»>fC«l»*S»t4, Mn^S i-£ 

a £ 1 *„ 

[0 0 0 9] 

[K«***-f4 £*«>*&] *»Wtt, jgiiciuftti- 
* ife&n-r i m u , me irafc r c j&k * f? 4 o r *> 

A 1 *WM-tZ> Z t IZ£ 19 , 53^ m&iOttffcW^fc 

%<offl©#*2 0 oiH/k gJAT-e, ^o, -e-ort, r;w 

5 * 7 * * Wfflftri* 2 0 my k g filTOSfH- k 
LT, SSp a B *DX(;iiv^T> 4haE*$cK<0f&£*|*.iL-*-* 

<> or-* *) , -f-o^s 1 1±, c:o. 001-0. 2a 

4, M n : 0 . 01-0. 5 S4%> S i : 0 . 0 0 1 

- o. 5**%, p : o. ooi-o. 3*4%, s : 

0. 0005-0. 05 14%> A 1 : 0 . 0 0 6 14 
%£TF, TitO. 005-0. 0 611%, C a I 
0. 0005-0. 01 14%> N : 0 . 0 0 0 5- 
0. 0 111%, 8f : 0. 0005-0. 0 0 5 01 

tf-£^<Offl$:7!> f 2 0 0{i/k gttTT\ #>o, -?-<0|*k 
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[0 0 10] ¥&2<±, U, Nb : 0. 0 0 1- 
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5 oi4%> c u : o. oi-o. 5 014%, n i : 

0 . 0 1-0. 50 14%, b:o. 0002-0. 0 
0 2 0*4%O— *4fctt-»0L±Sr***Li«>4*.O 

[0 0 11] fg3li, c : 0 . 0 0 1-0. 2 14 
%, Mn : 0. 0 1- 0. 511%, S i : 0. 0 0 1 

- o . 5 14%, p:o. ooi-o. 3 14%, s : 

0. 0005-0. 05 14%, A 1 : 0 . 0 0 6 14 
%WT, Ti :0. 005-0. 06 14%, C a : 

o. 0005-0. oi 3:4%, n : o . 0005- 

0.01 14%, :0. 0005-0. 00501 
f£?#ill c PCD®^i£J££ 3 0 0 p pmflTi: L, 

t i , c aomT&m*tni&&t LxmrnLxum-r 

o 

[ 0 0 1 2 ] *a 4 ti, ^« 3 1:, Nb:0. 001- 
0. 1 0*s%, V : 0. 005-0. 2 011%, c 
r : 0. 0 1-0. 5 011%, Mo : 0. 0 1-0. 

5 o Cu:o. oi-o. 50 n i : 

0 . 0 1-0. 50 Mf%, b:o. 0002-0. 0 
30 0 2 0Sfi%<7)— tt££(J-tt£U:£^^L^&&<7> 

[0 0 13] fg5li, C : 0 . 001-0. 2 1* 
%, Mn : 0. 0 1-0. 511%, S i : 0. 001 

- o . 5 MS%, p : o . ooi-o. 3 1S%, s : 

0. 0005-0. 05 Sm%, A 1 : 0 . 0 0 6 IS 
%£JLT, Ti :0. 005-0. 06 1*%, C a : 
0. 0005-0. 01 lfi%, N : 0 . 0 0 0 5- 
0. 0 K^IO. 0005-0. 00501 

R»« + <JOtt5RiftR* 3 0 0 p pm&Tt L, ^Of^, 
MnJfcliMn, S iifcliMn, S i ^ LxmM^O 
AlWO. 0 0 6il%ttT^^J:o(:MAl 

[0 0 1 4] ^g6(i, frfE^SStl, Nb : 0. 0 0 
50 1-0.10 Sfi%, v:o. 005-0. 20 li 
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%, C r : 0. 0 1-0. 5 011%, Mo : 0. 01 
- 0. 5 0lfi%, Cu:0. 01-0. 5 011%, 

n i : o. oi-o. 5 oii%, b : o. 0002- 

0.0 0 2 0fi*%O-tti£ti~tt&±£#*^L*6 
[0 0 15] 

Mt/:o --T% Kp a p^fiSU3SJ£S£# 
£0 fit, »frrto^<Ei»o*g$^«»:fc»a^PB 

ft<7)^;£%<7)9 o, 5 3 /1 mfilLLO*:* & 
it 1 k g*fcij 2 0 0«filT-C, L^*>, 5 3^mtt± 
<OT)\s<1-?7A?f)^ U>tl k gi^J) 2 0I£iTt 

[0 0 16] CLtU^tL, <£tlM\><?>m& (5 3 M m& 
±.<r>^WmW\ k ghtz*) 2 0 OIBiS, T;i/^^ 

1 k gSfcO 2 0Mt*4»*) 
fn^4f^v\ 1-4^*>Sp a p^Pif^l&iL^"rv> 

[0017] TfrSi'??*? «tfco*£ 

**l±, MtT-i:^ LO|H»zft*#trO-e, it**** 

<^«^J:>)*>, ^p D p^R1ti#^^f^S^§^ 0 4 
53^mkv^ft?ii, ^ttWfrWffiKfeit*'?* 

[0018] &Tiz^w<nm>i^^rmj®i<zmw-f 

Ztztbiz, S&lpI<a*fr*»£Lfc3I&*»^*o cam 

v*»^«>**o L^L&tf ? t>, 0 0 1*g%J£H 

TRSrO. 0 0 111%a, ±R(*«*trJBv><b*L£ 
f^fttLTO. 211%tL/: 0 

[0 0 19] Mn tftmi&Ztztb^SlZX&m 

ffc«rW«-r*fc»^S5-e*0. ±R<i'W-r 
«fflSit4»^**fl[0. 5ii%tU: 0 ifc, T 
(S(i^ii65H^A-r^^a6U0. 0 l**%fcLfc 0 

^ft&7C^-Cafe«3, ±Rti0. 5**%fcLfc 0 
^pr*»U«A1-&fc^-tOTIRS:0. 0 0 1*i%£ 

[0 0 2 0] P(i«m*#«:7C*T**fc*^ ft&^fc 
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0. OOliWlS^^o LfrLZ&b, m<o 

m^&$>z><DX\ ^r<D±mzo. 3**%fcLfc 0 
m$ ^nm&t<z&A-r&fz!bTmmo. 000 

*|*Crt:AU0. 0 5ll%tlfco 

[0021] a nitt«x*t L-c-ttW^fltfflSitr 

O^« i »<50«»**2 0 01H/k gttT"CftO, ri*o-£tf> 

^tt%/<7>1@Sb$ ? 2 011/ k gJAT"C*4 £ t ^mtzS-fz 
i&KU\ *ftWtlif*A 1 Wmatmt LTfflv^v^ 
££#\ L*»L«fc**&* >PpT»W*c« 

i6U^7^CA 1 ZfatiuLfzVZlzmM^lzi) A 1 

^ni^t^^o -ed-e, ±r*o. 006H 

%fc Lfco A 1^*15:0. 0 0 6**%mTiC»JR-t- 
20 *U£, T i <h C a<59$&*jm*$*lfcv> 0 

[0022] T i i3 «£ t>* C a (i*|feWO*5i:7C3R-e* 

» Olt^ 2 0 0 1/ k g WTT^ , rt-o-e-cort, 

r^^^*i^2fflm±^L^T^^^^T^^^tt 

ftO«jRi'2 0«/k gJttT-C**^ t tilfc-f 

ii, A 1 *Bia*tt LTfflv^co-etii < , f^-r^i: 

[0 0 2 3] TiOTRtli, K»»*4rf»*fcAU 
30 0.0 0 5*g%£ L, ±RUov^T(i, #lt:iJDt 
£<hC aKH<^«6*«:ffi*-r^OT% 0. 0 6ll%i: 

TRtttiO. 0 0 0 5**%fc Lfc 0 ±Rffili. « 

mizxfix $>%}m&mvf2>i"<fl't lx 0. 0111 

[0 0 2 4] NJi, T i Mfc^LTT i N£o< , & 

v^^LTv^}SSp*o±RflSi: Lt, 0. 0 1*i%t 
L£ 0 ^pT»WUftA$tL**S:#itLT, TR 

40 ttLTO. 0 0 0 5**%i: Lfco 

[0 0 2 5] »tf-*OfflBR*ti, ^012^^^1*1 

50 ±R£ 0. 0 0 5 0ll%a/: o TPI 
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N i : 0 . 01-0. 50 Sfi%, B : 0 . 0 0 0 2- 
0. 0 0 2 0lf%i:t^o 

[0 0 2 7] Z<Oi&(07tmtLX, REM<Ox3R#Si 
tpbz&itizm&bjb&l)^ ail7cft:o|l0pp 
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5 3 ^ mtUi0^fc%<7>1li&£ 2 0 0«/k 
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■ffmjtmr^^xmm Ltz B mmow&Ttmt lx 
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[0 0 3 1 ] f&93#e>(i, C a 0ft&m<T>*r4 X § 
< «:* C a j6SPlttO»iItt3(f»«Hov»r» 9.-K«R(- 
J: l)**!)^o SB<7»£55-f± 0 . 0 4%C-0. 00 10% 
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